Purification of acetylcholinesterase by tacrine affinity chromatography.
Acridine ligand affinity chromatography is an effective means of acetylcholinesterase (AChE) purification. However, the synthesis of these resins is laborious and expensive. We have developed an acridine ligand affinity resin that is easy to produce, inexpensive, and selective for AChE over butyrylcholinesterase. The resin is produced in a single synthetic step by attaching the aminoacridine tacrine to epoxy-activated Sepharose. AChE from bovine serum (59% yield), Torpedo electric organ (27-60% yield), and two commercial sources of eel AChE (> 92% yield) is purified using the affinity resin. One commercial source of eel AChE contains two proteins with molecular weights of 80 and 55 kDa upon purification, while two proteins with molecular weights of 55 and 25 kDa are isolated from the other commercial source, presumably representing degraded AChE. The degradation state of the commercially available eel AChE preparations did not influence their specific activities. The isolation of AChE from bovine serum results in a single 80-kDa protein. However, butyrylcholinesterase is not purified from the serum. Using the tacrine affinity resin, and 80-kDa AChE, solubilized from Torpedo electric organ membranes by protease digestion, can also be purified. Velocity sedimentation analysis of the Torpedo AChE reveals that the molecular forms isolated are either tetrameric or asymmetric when solubilized by collagenase or trypsin, respectively. Overall, the tacrine affinity resin which is simple and inexpensive to produce allows for the selective isolation of AChE from diverse biological matrices.